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, $k_{1}$ , $\omega_{1}(=\sqrt{gk_{1}})$ , $a_{1}$ 1




$+ \omega_{1}(k_{1}-k_{2}+k_{2}\cos 2\frac{1}{2}\theta\sin 2\frac{1}{2}\theta)+\omega_{2}(k_{1}+k_{2})\cos\theta$ (2)
. ,
, 2 ( Stokes )
. , (2) $K$
. $\theta,$ $\alpha,$ $\beta$ 1 .
1: $\alpha,$ $\beta,$ $\theta$
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1.2 Zakharov
Zakharov (1968) ( $+$ )
, $\eta(x, t)$ $\psi(x, t)$ (
) $\hat{\eta}_{k}(t),\hat{\psi}_{k}(t)$










$\delta$ 0 1, 0
. $V_{k,k_{1},k_{2}}^{(n)},$ $W_{k,k_{1},k_{2},k_{3}}^{(n)}$ Zakharov(1968),
Krasitskii(1994), Lake&Yuen (1982) .













$k_{2}$ $O(\epsilon a^{2})$ , (5) $b_{k_{2}}$











$k_{2}$ $\Omega_{k_{2}}$ , $\triangle\Omega_{k_{2}}$
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2 $\triangle C_{2}^{b}$ $\overline{\triangle\Omega_{k_{2}}}$
$\triangle C_{2}^{b}=\overline{\triangle\Omega_{k_{2}}}/|k_{2}|$ (10)
. 2 $C_{L}+\triangle\ovalbox{\tt\small REJECT}$
Zakharov $\triangle C_{2}^{b}$ , (1)




$\triangle\Omega_{k_{2}}$ , Zakharov , Zakharov equa-
tion . Zakharov Zakharov
,
$b_{k}(t)=[B_{k}(t)+B_{k}’(t)]\mathrm{e}^{-\dot{\iota}\omega_{k}t}$ ( )
$B_{k}(t),$ $B_{k}’(t)$ . $b_{k}$ $\epsilon$ , $B_{k}(t)$ ?
$O(\epsilon)$ , $\epsilon^{2}t$ ,
$B_{k}’(t)$ $O(\epsilon^{2})$ , $t$
.
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( ) (4) , ,
$B_{k}$ Zakharov
$\ovalbox{\tt\small REJECT}_{k}(t)=-i\sum_{k_{1}}\sum_{k_{2}}\sum_{k_{3}}T_{k,k_{1},k_{2},k_{3}}B_{k_{1}}^{*}B_{k_{2}}B_{k_{3}}\delta_{k+k_{1}-k_{2}-k_{3}}\mathrm{e}^{i(\omega_{k}+\omega_{k_{1}}-\omega_{k_{2}}-\omega_{k_{3}})t}$ (12)
. $T_{k,k_{1},k_{2},k_{3}}$ Zakharov(1968), Krasitskii(1994), Lake
&Yuen (1982) . 2 $k_{1},$ $k_{2}$ (12)
$\dot{B}_{k_{2}}(t)=-i\{T_{k_{2},k_{1},k_{1},k_{2}}+T_{k_{2},k_{1},k_{2},k_{1}}\}|B_{k_{1}}|^{2}B_{k_{2}}$ (13)
, 2 $\triangle C_{2}$ ,
$\triangle C_{k_{2}}^{B}=\frac{1}{k_{2}}\{T_{k_{2},k_{1},k_{1},k_{2}}+T_{k_{2},k_{1},k_{2},k_{1}}\}|B_{k_{1}}|^{2}$ (14)
, (1) (10) ?
14
, 2 $\triangle C_{2}$ , (1) Longuet-Higgins
&Phillips (1962) $\triangle C_{2}^{LHP},$ (10) Zakharov
$\triangle C_{2}^{b}$ , (14) Zakharov $\triangle C_{2}^{B}$ ,
3 , ?
, ,
, 1 $k_{1}=(1,0),$ $a_{1}=1$ ,
$k_{2}$ $\triangle C_{2}$ , 3
. , $k_{2}=(2,2)$
$\triangle C_{2}^{LHP}=0.631961113$ , $\triangle C_{2}^{b}=0.737073165$ , $\triangle C_{2}^{B}=0.737073165$ (15)
, $k_{2}$ $\triangle C_{2}^{b}$ $\triangle C_{2}^{B}$
, $\triangle C_{2}^{LHP}$ .
, Longuet-Higgins&Phillips (1962) $\triangle C_{2}^{LHP}$
, (2) 3 $\omega_{1}(k_{1}-k_{2}+k_{2}\cos 2\frac{1}{2}\theta\sin 2\frac{1}{2}\theta)$









2: $\triangle C_{2}^{LHP}$ $(a_{1}=1, k_{1}=(1,0))$ .
2 3 , $\triangle C_{2}^{LHP}$ k2-
. , 1 $k_{1}=(1,0),$ $a_{1}=1$ .
, $k_{2}\gg k_{1}$ , 1 2
, 2 1 , $(a_{1}^{2},0)$
. $\triangle C_{2}\approx a_{1}^{2}\mathrm{c}\mathrm{o}\mathrm{s}$. $\theta(k_{2}>>k_{1})$ , $k_{2}$
, $k_{1}$ 2
. 2 3 , ,
$k_{1}$ .
$k_{2}\gg k_{1}$ $\delta=\sqrt{k_{1}}/k_{2}$
$\delta.arrow 0$ , $\triangle C_{2}^{LHP}$ 4 , 3




3: $\triangle C_{2}^{LHP}$ $(a_{1}=1, k_{1}=(1,0))$ .
, ,
$\triangle C_{2}^{LHP}=g^{1/2}k_{1}^{3/2}a_{1}^{2}\cos\theta+O(\delta)$ (16)
. Longuet-Higgins& Phillips (1962)
$\triangle C_{2}^{LHP}$ ,
$\triangle C_{2}^{LHP}=\frac{1}{8}g^{1/2}k_{1}k_{2}^{1/2}a_{1}^{2}(\cos^{2}\theta-1)+O(1)$ , $k_{2}arrow\infty$ (17)
$k_{2}$- . 4 , $k_{1}=(1,0),$ $a_{1}=1,$ $\theta=\pi/4$ ,




order spectral method)( HOSM ) . (West et al. 1987). ,






4: $\triangle C_{2}^{LHP}$ : $k_{1}=(1,0),$ $a_{1}=1,$ $\theta=\pi/4$ .
$\eta(x, t)$ $\psi(x, t)$
:HOSM [ $\eta(x, t)$ $\psi(x, t)$
, (3) $b_{k}(t)$ . Tanaka (2001) I ,
4 , West et al. (1987) HOSM , Zakharov
(4) . 5 , HOSM
$|_{\sqrt}\mathrm{a}$
$C_{2}^{HOSM}(t)$ $t$
. $C_{2}^{HOSM}(t)$ $C_{2}^{b}(t)$ , (
$\dot{b}_{k_{2}}(t)$
$C_{k_{2}}^{HOSM}=- \frac{1}{k_{2}}{\rm Im}[\frac{\dot{b}_{k_{2}}(t)}{b_{k_{2}}(t)}]$ (18)
. , $k_{1}=(1,0),$ $a_{1}=0.1$ 3 Stokes
, $k_{2}=(5/3,5/3),$ $a_{2}$ $=0.001$ 4
$\mathrm{a}$ .




Longuet-Higgins and Phillips(1962) $\triangle C_{2}^{LHP}$ $C_{L}+\triangle C_{2}^{HOSM}$
. $0\leq t\leq 10T_{1}$ $C_{2}^{HOSM}(t)$ (




5: $C_{2}$ : $k_{1}=(1,0),$ $a_{1}=0.1,$ $k_{2}=(5/3,5/3)$ ,
$a_{2}=0.001$ .
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